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,QWHUQDWLRQDO&RQIHUHQFHRQ)XWXUH&RPSXWHU6XSSRUWHG(GXFDWLRQ
7KH5HVHDUFKDQG,PSOHPHQWDWLRQRIWKH9RFDWLRQDO&XUULFXOXP
'HVLJQDQG&RQVWUXFWLRQRIWKH5HSRVLWRU\
1DQ/LXD/LDQJ/LDQJE
D-L/LQYRFDWLRQDOFROOHJHRILQGXVWU\DQGWHFKQRORJ\)HQJPDQGLVWULFWKHQJVKDQURDGZHVW12-L/LQ&KLQD
E-L/LQWHFKQRORJ\FROOHJHRIHOHFWURQLFLQIRUPDWLRQ/RQJWDQGLVWULFWKDQ\DQJVWUHHW12-L/LQ&KLQD

$EVWUDFW
9RFDWLRQDODQGWHFKQLFDOFRXUVHVIRFXVRQWKHFRPELQDWLRQRIWKHRU\DQGSUDFWLFHWKHWHDFKLQJSURFHVVLVDFRPELQDWLRQRI
OHDUQLQJ DQG GRLQJ 7KH LPSURYHPHQW RI WHDFKLQJ HIIHFWLYHQHVV FXUULFXOXPGHVLJQ DQG LQWHJUDWLRQ DUHQHHGHG$QG LQ
FRQMXQFWLRQZLWKWKHFRQVWUXFWLRQRIWKHUHOHYDQWUHVRXUFHVHQDEOHVWXGHQWVWRJUDGXDOO\LQFUHDVHWKHOHYHORIWKHRU\DQG
SUDFWLFH E\ VHOIOHDUQLQJ RQOLQH OHDUQLQJ 7KH GHVLJQ RI FRXUVH FRQWHQW WKH GHVLJQ VWHSV DQG WKH FRQVWUXFWLRQ RI WKH
UHSRVLWRU\ FRQWHQW RI ³&KHPLFDO DXWRPDWLF FRQWURO V\VWHP RSHUDWLRQ DQG PDLQWHQDQFH´ DUH VWXGLHG 7KH WHDFKLQJ
HIIHFWLYHQHVVKDVEHHQODUJHO\LPSURYHGDIWHUWKHLPSOHPHQWDWLRQ

3XEOLVKHGE\(OVHYLHU%9
6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI,QIRUPDWLRQ(QJLQHHULQJ5HVHDUFK,QVWLWXWH

.H\ZRUGV9RFDWLRQDODQGWHFKQLFDOFRXUVHVWKHGHVLJQRIFRXUVHFRQWHQWUHSRVLWRU\
&RXUVHGHVFULSWLRQ
³&KHPLFDODXWRPDWLRQV\VWHPRSHUDWLRQDQGPDLQWHQDQFH´FRXUVHLVDFRUHFRXUVH7KHPDLQO\FRQWHQWRIWKH
FRXUVH LV MREFRQWHQWRIFKHPLFDO LQVWUXPHQWDWLRQPDLQWHQDQFHZRUNHU7KHPDLQO\ OLQHRI WKHFRXUVH LV WKH
RSHUDWLRQURXWLQHPDLQWHQDQFHDQGLQVSHFWLRQRIFRQWUROOLQJV\VWHPZKLFKLVYHU\DSSURSULDWHZLWKWKHDFWXDO
ZRUN7KHFRXUVHKDVJUHDWSUDFWLFDOVLJQLILFDQFHZKLFKLVIDYRUDEOHRIVNLOOVIRUPDWLRQ
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
1RPHQFODWXUH
$ UDGLXVRI
% SRVLWLRQRI
& IXUWKHUQRPHQFODWXUHFRQWLQXHVGRZQWKHSDJHLQVLGHWKHWH[WER[

'HVLJQLQJVWHSV
6XUYH\RIWKHFRXUVH
$WSUHVHQW WKHGLIILFXOW\RIWKHFXUULFXOXPUHIRUPLQKLJKHUYRFDWLRQDOFROOHJHVLV WKDW WKHFRUHFDUULHU LV
QRW FOHDU DQG WKH FXUULFXOXP GHYHORSPHQW SURFHVV LV QRW RSHQ 7KH VFKRROHQWHUSULVH FRRSHUDWLRQ LQ
FXUULFXOXP LV QRW HVWDEOLVKHG 7KH VXEMHFW RI &XUULFXOXP 'HYHORSPHQW LV WHDFKHU 6R WHDFKLQJ YLGHR LQ
FRUSRUDWH VLWH FDQ VROYH WKH SUREOHP 6WXGHQWV FDQ OHDUQ UHDO ZRUNLQJ HQYLURQPHQWDO DQG SURIHVVLRQDO
NQRZOHGJHLQWKHYLGHR
)LQGWKHW\SLFDOWDVNV
)LUVWO\ LW LV WR VHOHFW FRUUHFWZD\ WR ILQG WKH W\SLFDO WDVNV 6HFRQGO\ OHDUQLQJ DUHDV LV VXPPHG XS E\
LQGXFWLRQ /DVWO\ DSSURSULDWH ZRUNLQJ WDVN LV GHVLJQHG DQG WHDFKLQJ FRQWHQW LV JUDGXDOO\ FOHDU 7KH
DSSURSULDWHSHUVRQQHOSDUWLFLSDWHLQGLIIHUHQWVWDJHRIUHIRUPVXFKDVWKHILUVWVWDJHLVWRLGHQWLI\WKHW\SLFDO
WDVNVZKLFKPXVWEHWKHWHFKQLFDOH[SHUWVWRSDUWLFLSDWHLQQRWDPDQDJHUGLUHFWRURIDGPLQLVWUDWLYHVWDII,WLV
LPSRUWDQW WR LGHQWLI\ HPSKDVLV DQG GLIILFXOW\ RI FXUULFXOXP UHIRUPZKLFK HPSKDVLV LV WR ILQG FRUUHFW WKH
W\SLFDOWDVNVWKDWGLUHFWO\GHWHUPLQHWKHVXFFHVVDQGIDLOXUHRIWKHFRXUVHV\VWHPZKLFKWKHGLIILFXOW\LVKRZ
WRGHVLJQJRRGOHDUQLQJWDVNVDVDFDUULHUWKDWGLUHFWO\GHWHUPLQHVWKHWHDFKLQJHIIHFW
&RXUVHFRQWHQW
7KHFDUULHURI³RSHUDWLRQDQGPDLQWHQDQFHRIFKHPLFDODXWRPDWLRQFRQWUROV\VWHP´FRXUVHLVFRQWUROV\VWHP
7KHFRQWUROV\VWHPKDVVLPSOHFRQWUROV\VWHPDQGFRPSOH[FRQWUROV\VWHP$FFRUGLQJWROHYHOWHPSHUDWXUH
IORZ SUHVVXUH SDUDPHWHUV WKH FKDQJH RI REMHFW SURSHUWLHV IRU WKH PDLQWHQDQFH FRQWURO V\VWHP DQG WKH
GHWHFWLRQ V\VWHP DQG YDOYH SUREOHPV WKHUH DUH VL[ VWXG\ SDUWVZKLFK DUH RSHUDWLRQ DQGPDLQWHQDQFH RI D
VLPSOH OHYHO FRQWURO V\VWHP RSHUDWLRQ DQGPDLQWHQDQFH RI D VLPSOH WHPSHUDWXUH FRQWURO V\VWHP RSHUDWLRQ
RSHUDWLRQDQGPDLQWHQDQFHRIWKHVLPSOHWHPSHUDWXUHDQGSUHVVXUHFRQWUROV\VWHPRSHUDWLRQDQGPDLQWHQDQFH
RI D VLPSOH IORZ FRQWURO V\VWHP RSHUDWLRQ RSHUDWLRQ DQG PDLQWHQDQFH RI D FRPSOH[ FRQWURO V\VWHP DQG
RSHUDWLRQDQGPDLQWHQDQFHRIDFDVFDGHFRQWUROV\VWHP
'HYHORSPHQWRIFXUULFXOXPSODQV
7KURXJKRXWWKHWHDFKLQJSURFHVVWHDFKHUVQHHGWRZULWHDORWRIWHDFKLQJPDWHULDOVSUHSDUDWLRQRIWHDFKLQJ
PDWHULDOVGLUHFWO\GHWHUPLQHVWKHTXDOLW\RIWHDFKLQJHIIHFWLYHQHVVVRE\OHDUQLQJKRZWRGHYHORSDFXUULFXOXP
SODQ"&DQGUDZWKHWHDFKLQJFRQWHQWVDQGPHWKRGV
3KDVH,3UHSDUHZRUN:KDWDUHWKHH[SHULPHQWDODSSDUDWXVVHDUFKIRUUHOHYDQWLQIRUPDWLRQWRGHWHUPLQH
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ZKDWNQRZOHGJHLVQHHGHGWRGHWHUPLQHWKHH[SHULPHQWDO WKHPHVDQGFRQWHQWH[LVWLQJHTXLSPHQWFDQPHHW
WKHH[SHULPHQWRUQRW:KDWQHZHTXLSPHQWLVQHHGHGWRSXUFKDVHLWLVQHFHVVDU\WRNQRZWKHNQRZOHGJHDQG
VWDWXVRIVWXGHQWVVWXGHQWOHYHOLQZKLFKWKHWUDLQLQJSKDVHVZKHUHWKHRFFXSDWLRQDOJURXSV
3KDVH ,, 7DUJHW 'HVFULSWLRQ 6WXGHQWV VKRXOG EH WR OHDUQ ZKDW" 6WXGHQWV ZLOO EH DEOH WR FRQQHFW WKH
ODERUDWRU\HTXLSPHQWDQGSDUDPHWHUVHWWLQJVE\6XFFHVVIXOH[SHULHQFH
3KDVH ,,, 'HVLJQ RI VXEJRDOV E\ZKDW PHDQV WR DFKLHYH DQ\ JRDO E\ UHDGLQJ WKH PDFKLQH RSHUDWLQJ
PDQXDOWRGHWHUPLQHZKDWH[SHULPHQWFDQEHFRPSOHWHGWKHUHTXLUHPHQWZKHQXVLQJGHYLFHVVKRXOGEHWDNHQ
LQWR DFFRXQW5HDG WKHGHYLFHSDUDPHWHU UHTXLUHPHQWV DQG FRQGXFW GHVLJQ H[SODLQ WR VWXGHQWVZK\ VXFK D
VHWXSWRMXGJHEDVHGRQWKHHTXLSPHQWUDWLQJFDQEHXVHGWRH[SHULPHQWDQGVHWWKHSDUDPHWHUYDOXHXVHWKH
PDFKLQHZULWLQJWKHSURFHVVGRFXPHQWV
7HDFKLQJ0HWKRGV
6SHFLILFWHDFKLQJPHWKRGVEDVHGRQWKHFRQWHQWRIFRXUVHVWHDFKHUVFKRRVHWHDFKLQJPHWKRGVDQGVWXGHQWV
KDYHQRFKRLFH)RUWKHWHDFKLQJPHWKRGVRIWHFKQLFDODVSHFWVWHDFKHUVVKRXOGFKRRVHDSSURSULDWHZD\VVXFK
DVJXLGLQJPHVVDJHDQGLWHPWHDFKLQJZD\7KHQLQWKHVSHFLILFOHDUQLQJFRQWH[WVHQVRUV WKHVWXGHQWVFDQ
FRPSOHWHWKHWDVNE\UHDGLQJWKHJXLGHWH[WDQGZDWFKLQJWKHVHQVRU3UHSDUDWLRQRIWKHWHDFKHUVLVQHFHVVDU\
LQDGYDQFH7HDFKHUV QHHG WRPDNHZRUNLQJSODQ WRJXLGH VWXGHQW WR VWXG\7KHSODQPXVWEHHIIHFWLYH IRU
DFTXLULQJWKHNQRZOHGJH7KHRYHUDOOVWXG\SURFHVVVKRXOGEHPRQLWRUHGE\WHDFKHUV
7KHFRQVWUXFWLRQRIWKHUHSRVLWRU\
7KHHVWDEOLVKPHQWRISURIHVVLRQDOUHVRXUFHFHQWHUVLQFOXGHVVWDQGDUGVFRRSHUDWLYHHQWHUSULVHVSURIHVVLRQDO
UHVRXUFHVFXUULFXOXPUHVRXUFHVWHDFKLQJPDWHULDODQGVRFLDOVHUYLFHV&RXUVHUHVRXUFHOLEUDU\LVHVWDEOLVKHG
ZKLFK LQFOXGH FRXUVH GHVFULSWLRQV FXUULFXOXP VWDQGDUGV DQG FRXUVH FRQWHQW GHVFULSWLRQV FODVVURRP
LPSOHPHQWDWLRQRIWKHSURJUDPWHDFKLQJPDWHULDOVOHVVRQSODQVFRXUVHZDUHWHDFKLQJYLGHRDQGSURGXFWLRQ
YLGHR5HSRVLWRU\VXSSRUWFXUULFXOXPFRQVWUXFWLRQDQGSOD\VDQLPSRUWDQWUROHLQWKHTXDOLW\RILWVFRQWHQW
&XUULFXOXPVWDQGDUGV
6WXG\VWDQGDUGVDUHSUHSDUHGRQWKHEDVLVRIWKHOHDUQLQJFRQWH[WGHVLJQDQGOHDUQLQJDUHDVZKHUHWHDFKLQJ
FRQGLWLRQVWHDFKLQJPHWKRGVWHDFKLQJPDWHULDOVDQGWHDFKLQJUHVRXUFHVDUHGHVFULEHG
7HDFKLQJDQGOHDUQLQJPDWHULDOV
7KHGHVLJQRIWHDFKLQJPRGXOHV
/HDUQLQJFRQWH[WDVFRPSOHWHZRUNWDVNVLVJHQHUDOO\ELJJHU6RLQRUGHUWRFDUU\RXWHDVLO\WHDFKLQJXQLWV
VKRXOGEHGHVLJQHG WREH DV VPDOO DV SRVVLEOHZKLFK KRXUV LV DSSURSULDWH  )RU H[DPSOHRSHUDWLRQ DQG
PDLQWHQDQFHRIOHYHOFRQWUROV\VWHPLVDWRWDORIKRXUVFDQEHGLYLGHGLQWRWKUHHWHDFKLQJXQLWVZKLFKDUH
LPSOHPHQWDWLRQSUHSDUDWLRQRIDVLPSOHOHYHOFRQWUROV\VWHPSXWWLQJLQWRRSHUDWLRQDQGSDUDPHWHUVHWWLQJRID
VLPSOHOHYHOFRQWUROV\VWHPDQGPDLQWHQDQFHRIDVLPSOHOHYHOFRQWUROV\VWHP(DFKXQLWLVLQDFFRUGDQFHZLWK
WKH LQIRUPDWLRQ SODQQLQJ GHFLVLRQPDNLQJ LPSOHPHQWDWLRQ LQVSHFWLRQ HYDOXDWLRQ RI WKH VL[ VWHSV IRU
LPSOHPHQWDWLRQ
0LVVLRQVWDWHPHQWGHVLJQ
7KH PLVVLRQ VWDWHPHQW LV LQ IDFW D WDVN OLVW ZKLFK KDV D FHUWDLQ GHVFULSWLRQ DERXW WKH WDVNV ,I LW LV D
FRPSOHWLRQRIWKHSURFHVVLQJSDUWVWKHPLVVLRQVWDWHPHQWFDQEHJLYHQWKHVWUXFWXUHDQGVL]HRIWKHPDFKLQHG
SDUWV ,I WKH WDVN LV D VHULHV RI RSHUDWLRQV WKHPLVVLRQ VWDWHPHQW LV QHFHVVDU\ JLYHQ WR FRPSOHWH D VSHFLILF
GHVFULSWLRQRIWKHRSHUDWLRQ
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0LVVLRQ VWDWHPHQW RI ³RSHUDWLRQ DQG PDLQWHQDQFH RI &KHPLFDO DXWRPDWLRQ FRQWURO V\VWHP´ FRXUVH LV
GHVLJQHG ZKLFK WKH XQLW LV WHDFKLQJ SDUWV 7KH PLVVLRQ VWDWHPHQWV LQFOXGH WKH WDVN GHVFULSWLRQ H[LVWLQJ
NQRZOHGJHDQGLQIRUPDWLRQ
*XLGHPHVVDJHGHVLJQ
*XLGHPHVVDJH LV WHDFKLQJPHWKRGE\ D VSHFLDO WHDFKLQJ ILOH WRJXLGH VWXGHQWV WR LQGHSHQGHQW VWXG\ DQG
ZRUN,WVEDVLFSULQFLSOHLVWRJXLGHVWXGHQWV¶LQGHSHQGHQWOHDUQLQJWRSURPRWHWKHGHYHORSPHQWRIVWXGHQWV

DELOLW\WRZRUNLQGHSHQGHQWO\7KHVSHFLDO WHDFKLQJILOHVLQFOXGHDVHULHVRIJXLGLQJSUREOHPVUDQJLQJIURP
VLPSOH DQG FRPSOH[ %\ UHDGLQJ WKH JXLGH WH[W 6WXGHQWV FDQ EH FOHDUO\ OHDUQLQJ REMHFWLYHV DQGZRUNLQJ
FRQWHQW NQRZOHGJH DQG VNLOO 6WXGHQWV FDQ WDNH WKH LQLWLDWH WR DFFHVV WKH LQIRUPDWLRQ DQVZHU JXLGLQJ
SUREOHPVPDNHZRUNLQJSODQDQGLPSOHPHQWZRUNLQJSODQDQGWKHHYDOXDWLRQZRUNSODQ
&RXUVHLPSOHPHQWDWLRQRIWKHSURJUDP
$FFRUGLQJ WR WKH ,QVWLWXWHGHYHORSHG FXUULFXOXP LPSOHPHQWDWLRQ WHPSODWHV FRPELQHG ZLWK WKH
FKDUDFWHULVWLFVRI³RSHUDWLRQDQGPDLQWHQDQFHRI&KHPLFDODXWRPDWLRQFRQWUROV\VWHP´FRXUVHDFRPSOHWH
KRXUV RI FXUULFXOXP LPSOHPHQWDWLRQ DUH ZULWWHQ 7KH FXUULFXOXP LPSOHPHQWDWLRQV DUH FRPSRVHG E\
LQIRUPDWLRQSODQQLQJGHFLVLRQPDNLQJLPSOHPHQWDWLRQLQVSHFWLRQDQGHYDOXDWLRQDGHWDLOHGGHVFULSWLRQRI
WKHWDVNVRIWKHVWXGHQWVDQGWHDFKHUVDQGNQRZOHGJHDUHGHVFULEHGLQHDFKVWHS
&XUULFXOXPLPSOHPHQWDWLRQHIIHFWVDQGFRQFOXVLRQV
7KURXJKWZRZHHNVRIWKHVSHFLILFLPSOHPHQWDWLRQWKHDELOLWLHVRIWKHVWXGHQWVLQWKHQHZPRGHDUHPRUH
LQFUHDVHGWKDQLQWUDGLWLRQDOWHDFKLQJ6WXGHQWVFDQGHVLJQWKHPLVVLRQE\WKHPVHOYHV,QWHUHVWLQOHDUQLQJRI
VWXGHQWV KDV LQFUHDVHG 7KH SURSRUWLRQ RI DFWLYH OHDUQLQJ EHFDPH ODUJHU WKDQ WKH SDVW 7KH FRPPXQLFDWLRQ
EHWZHHQVWXGHQWVJUDGXDOO\LQFUHDVHG
5HIHUHQFHV
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